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L INTRODUCTION

A full scale ASME performance test was run on the IPP #2 unit to
determine the overall performance of the turbine relative to its guarantee. The
tests were conducted through the cooperative efforts of General Electric
Company and Inter mountain Power Project.

The turbine-generator unit was intially synchronized in February 1987.
Enthalpy drop efficiency tests were run on the high pressure (HP) and
, Intermediate pressure (IP) turbines after startup to establish the efficiency
Dodes: levels for these components. The establishment of the startup performance level
as soon as possible after initial synchronization is a necessary prerequisite to the
running of an ASME full-scale acceptance test. This step provides the basis for
identifying the presence of performance deviations which may occur in the time

period before a full-scale test can be run.

In May of 1987, the full-scale ASME performance test was conducted. The
initial test point was performed for the primary purpose of instrument checkout,
data taker training, isolation verification, and determining the efficiency of the
HP and IP turbine sections. This data showed the HP turbine efficiency to have
deteriorated 1.4% since startup and the IP turbine efficiency to have
deteriorated 0.2%. Despite this deterioration, the performance test was
conducted as originally planned. A series of nine full-scale ASME test points
were then conducted from May 11 through May 16, 1987. This report presents
the results of the full-scale performance test as well as the startup enthalpy
drop test ‘

I, INSTRUMENTATION

The instrumentation and measurements required for a full scale test are
described in detail in PTC-6 1976. A brief summary of the application of PTC-6
to the IPP #2 unit fallows:
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A. Description of Unit

The turbine is a tandem compound 3600 RPM design with a single
flow HP turbine, a double flow IP turbine, and a six flow low pressure
turbine with 30" last stage buckets. It is a single reheat design with rated
steam conditions of 2400 ps=ig/1000F/1000F and a nameplate rating of
820,000 KW at 1.66/2.24/2.99" HgA exhaust pressure. A cross-section of
the HP turbine is given in Figure 1A, the IP turbine is shown in Figure 1B,
and one of the three low pressure sections is shown in Figure 1C.

A schematic of the the turbine and feedwater cycle is given in Figure
2. The locations and types of measurements which were made are

identified on this figure.

f " B, Pressures, Temperatures, Flows

Most of the instrumentation for the test was provided by the General
Electric Company. Temperatures were measured using calibrated chromel
constantan thermocouples with continuous leads from the hot junction to
an electronic (real ice) ice bath. Per PTC~6 recommendations,
temperatures which have the most influence on the test results were
measured- at two different points, close together, and the mean of the
readings was considered to be the temperature of the fluid.

Transducers were used for the measuring the various pressures as
well as the differential pressures across numerous flow elements. Many
pressures were multiplexed to one transducer through the use of
scanivalves., This justified the use of expensive, ultra high accuracy Ruska
quartz bourdon tube transducers. Rosemount and Gemac transducers were
used to measure differential pressures on secondary flow elements and
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Heise pressure transducers were used for some static pressure
measurements. Prior to the start of the test, an in-place calibration of
transducers was performed,

The condensate flow to the deaerator was measured using an ASME

primary-flow section which had a throat tap nozzle with a Beta ratio of

0.423 and a throat diameter of 9.842", Calibration of this flow section was

completed by Alden Research Laboratory (ARL Report No. 112-84/C354)

and the results are show in Figure 3. This flow section, which is the

property of IPP, was inspected by IPP personnel a number of weeks prior to

the test and found to be clean and undamaged. After completion of the

test, GE recommended that the nozzle be inspected to verify that the

nozzle remained clean during the test. However, the outage schedule

never permitted inspection of this nozzle soon after the test. The

{ ' - differential pressure across the nozzle was measured on both sets of taps

with Ruska DDR transducers. The temperature-controlled quartz bourdon

tube transducers have an accuracy of 0.02% of reading plus 0.02% of full
scale.

A calibrated flow section having a throat tap nozzle with a Beta ratio
of 0.45 was used to measure the extraction steam flow to each of the two
boiler feed pump turbines. The main steam attemperation spray flow was
measured with a station pipe tap nozzle which was inspected by IPP prior
to the test uging the inspection port. A station orifice was used to measure
the combustion gas reheat return to the deaerator. The feedpump injection
flows where measured with six station orifices, one for each of the two
main boiler feedpumps, one for the startup boiler feedpump, and one for
each of the three booster boiler feedpumps. The feedpump seal return
flows were measured with two calibrated turbine-meter flow sections
which were provided by GE. Numerous flows in the steam seal system (see
Figure 4) were measured with station orifices and forward-reverse tubes.

PR No reheat atte mperation spray flow or air preheat flow was used during the
L test.

Page No. 3
property of General Electric Company
A manlm mms. ek gide Mmarging,

IP14_004835




T6=1012-8 {7-70}
PHOTO OFFSET-TIS

GENERAL ELECTRIC COMPANY

TECHNICAL INFORMATION SERIES

NO.prg75TG05

C. Electrical Measurement

The generator electric load measurements were obtained using the
following apparatus:

Electrical Apparatus Used Serial No. Phase

Current Transformers {customer's property)

‘Potential Transformers (GE Property) G425553 A
Type: JVS-150 G414871 B
Rating: 13800/120, 3000 VA, 60 Hz K135196 C
Instruments (GE Property) 30809740 A
Precision Watthour Meters 30809742 B
Type: IBL=10 (Modified) 30809743 cC

Rating: 2.5 Amp, 120 Volt, 60 Hz

The precision watthour meters and the associated readout equipment
were used to determine generator output of each of the three phases.
These instruments were supplied by the General Electric Company along
with a tést-cabinet for making all necessary electrical connections. The
measuring setup was located in the control room.

The precision watthour meters were calibrated in Schenectady at the
standards laboratory of Upstate New York Instrumentation Services,
General Electric Company. During the calibration and the test, these
meters operated in a temperature~-controlled cabinet.

The potential transformers were calibrated at the General Electric
Somersworth, New Hampshire plant. These calibrations provided the phase
angle correction factors and the ratio correction factors for the potential
transformers. The secondary burden consisted solely of our instruments.
All transformers were grounded at their secondaries. During the testing,
steam conditions and throttle flow were held as steady as possible to
maintain steady generator load.
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During each test, revolutions of the IBL-10 watthour meters were
counted by electronic counters. The digital readout of these counters and
the timer was photographed or recorded at precise 15-minute intervals.
Phase voltages and currents were recorded by the data acquisition system.
These values were used to determine the average armature current of each
phase, average line-to-line voltage, and the power factor of the unit during
each test. The value of generator hydrogen pressure was recorded during
each test using the station instrumentation.

D. Data Acquisition

During the ASME performance test, a Hewlett-Packard 1000 data
acquisition system was used for collection and reduction of test data. The
computer has a 0.5 megabyte core memory with a 64 megabyte disc and is

[ housed in a mobile trailer. For convenience, the mobile trailer was located
\ on the turbine deck for the duration of the test.

Use of the system eliminated the need for about 20 data takers,
thereby reducing the testing cost for the customer. In addition, the rate of
recording data was increased and thus reducing data scatter uncertainty.
Using both pressure multiplexing and computer input multiplexing, the scan
time was about 3.7 minutes. The more important variables such as primary

flow were read more frequently (once every 28 seconds).

During a test point, the system allowed complete visibility of the
data as it was logged and stored on magnetic tape. Upon completion of a
test point, a hard copy of the raw data was printed, along with
corresponding scan times and averaged values converted to engineering
units. The system could aleo be used to perform heat balance calculations
for determining detailed turbine performance results as well as information
on the performance of other components of the cycle.
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E. Cycle Isalation

For all test points, a number of valves were closed to prevent
unaccounted-for flows from entering or leaving the test cycle or bypassing
any cycle component. Many lines were isolated by closing two isclation
valves and opening a drain between the valves to verify no leakage. For
steam line drains to the condenser, the drain line temperature near the
condenser was checked to verify that the single isolation valve was not
leaking. During the initial test, some drain valves were found to be
leaking, but these isolation problems were corrected by closing additional
drain line valves.

The No. 1 and No. 2 low pressure heater continuous vents were not
isolated to avoid the heater from becoming air bound during a test point.
These heater vent leakage flows were estimated to be insignificant to
overall performance and no correction was made in the heat balance
calculations for this performance loss.

The unaccounted-for flow leaving the cycle was about 0.1% of the
valve wide open throttle flow. Some identified sources for this leakage
were the deaerator drain and two relief valves from the final feedwater
line,

I. CALCULATIONS

Ten test points were run during the period May 9 through May 16, 1987
which covered three valve best point operating conditions: second, third, fourth,
or VWO condition, Test point 1 was considered a preliminary test whose main
objective was to provide a check on the cycle isolation and instrumentation.
Several isolation deficiencies and instrumentation proble ms were discovered and
corrected. Test points 2, 4, 5, 6, 7, 8, and 10 were run with the cycle in the
design mode of operation. Test points 3 and 9 were run with the total flow from
the heater #2 drain going to the condenser. Test point 8 was run at VWO over
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pressure. A summary of test conditions for these test points is given in Figure 5.

The test data which was recorded and stored on a magnetic tape during
each test point was printed, along with averaged values converted to engineering
units and corrected for water legs, barometric pressure, and instrumentation
calibration. The data was then posted on a copy of the instrument diagram
(Figure 2) and reviewed for errors, inconsistencies, completeness, etc., An
example of a completed posting diagram developed for test point 6 is shown in
Figure 6.

The electrical lnad was calculated from the data obtained from the
measurements described in Section II-C by the formula:

Load = Rev. x 60 min./test Hime (min) x K x WHMCF x CTRCF x PTRCF x

[ CTMRx PTMR

( where:
K = Watthour Meter Constant
WHMCF = Watthour Meter Correction Factor
CTRCF = Current Transformer Ratio Correction Factor
PTRCF = Potential Transformer Ratio Correction Factor
CTMR = Current Transformer Marked Ratio
PTMR = Potential Transformer Marked Ratio

These calculations are done for each phase and the sum of them is the total
generator load. Generator data for the average armature current of the phases,
the avérage line~to-line voltage, and the hydrogen pressure are listed in Table L
The test generator load and power factor (PF) are listed in Table IL
Comparisons were made between the electrical measurements made by General
Electric and the readings obtained from the station computer. These results,
given in Table I, show computer point TGBPKO to read within 0.1% of the test
electrical load equipment and computer point COAXIO read about 0.25% less
MW output. The generator losses are shown in Figure 7.
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Table T
Generator Data
Avg. Armature Avg. |54
Current of Line-To-Line Pressure
Test No. 3 Phases Voltage Pgig
2 19429 25772 64 !
3 13410 25736 58 ‘
4 19508 25743 64
5 17960 25644 61
) 19554 25699 64
7 17428 25634 62
8 20213 25608 63
9 13614 25532 63
10 17818 25618 63
Table II
Generator Load
Test No., Date Time KW PF
2 5/11/87 14:15 - 16:15 855860 0.987
// 3 5/13/87 04:30 - 06:30 592031 0.991
4 5/13/87 01l:45 = 13:30 - 859850 0.989
5 5/14/87 03:30 - 05:30 785980 1.000
6 5/14/87 08:30 -~ 10:30 860755 (0.989
7 5/15/87 03:15 - 05:15 775096 1.002
8 5/15/87 08:30 -~ 10:30 898356 1.002
9 5/16/87 04:15 ~ 06:15 599736 0.996
10 5/16/87 13:30 - 15:30 789272 0.998
Table III
GE Station Station
Measured Computer (MW) Computer (MW)

Test No. (MW} TGBPRO % Diff, CORXIO $Diff
2 855.960 855,17 -{3.09% 853.85 -0.25%
3 502,031 592.19 0.03% 590.85 ~(.20%
4 859,850 859.82 0.00% 857.92 -(}.22%
5 785.980 785.66 ~0.04% 783.30 =0,34%
6 860.755 860.67 -(.01% 858.63 ~(,25%
7 775.096 774.50 -(.08% TT7.20 0.27%
8 898.356 e — . -

9 589,740 589,12 -0.10% 598,31 ~(.24%
i 10 789.270 787.51 0.03% 786.57 ~{3.34%
Page No. 8§
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The performance of the test cycle was calculated by supplying the
measurements identified on the posting diagram for each test point to a
computerized heat balaﬁce model of the turbine cycle. A sample calculation can
be found in the ASME PTC-6 Appendix A to Test Code for Steam Turbines. AIl
calculations have been performed using ASME steam properities. The computer
output for the test cycle calculations is contained in Appendix A. The output for
each test point contains detailed turbine performance results as well as
information on the heaters, pumps, and other components of the cycle. The
infor mation contained in Appendix A for test point 6 is summarized on the test
cycle heat balance diagram of Figure 8.

The expansion line end point (ELEP) was calculated by subtracting the
appropriate exhaust loss obtained from the curve given in Figure 8A from the
measured used energy end point (UEEP), It is noted that the exhaust loss curve
shown in Figure 8A is based on data obtained from numerous tests which were
conducted on similar turbines with 30" last stage buckets and also from data
obtained on laboratory models.

With the test performance characteristics of the turbine established, the

/ contract cycle analysis was then conducted. The contract cycle analysis

> provides the final results which are used to compare the test performance with
the guarantee performance of the turbine. Contract cycle analysis restores the
performance of all the cycle components except the turbine to their respective
design values while maintaining the test performance characteristics of the
turbine. The test characteristics for the turbine and the steam conditions taken
from test cycle are:

1. High pressure turbine efficiency -

2. Reheat turbine efficiency (UEEP)

3.  Packing flows and rotor cooling steam flow
4, Stage flow functions

5. Hot extractions *

6. Throttle flow

7. Throttle pressure

8. Throttle temperature

9. Reheat temperature

10. Exhaust pressure

* Hot extractions refer to the difference between the test extraction enthalpy and
the corresponding stage test expansion line enthalpy.
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The exhaust loss given by Figure 8A was used in the contract cycle analysis
calculations to relate the UEEP and ELEP enthalpies. A method of performing
contract cycle calculations is shown in the ASME PTC-6 Appendix A to Test

Code for Steam Turbines.

Contract cycle calculations were performed on eight test points which
covered the three valve best point operating conditions: second, third, fourth, or
VWO conditions. The flows, pressures, enthalpies, output, and heat rate obtained
in the contract cycle analysis are shown on the heat balance diagrams of Figures
9A-9H for test points 2,3,4,5,6,7,9, and 10, respectively. Note that the turbine
auxilary power requirements of 175 KW's have been accounted for by including
them in the fixed losses. The test cycle fixed losses were 4353 KW and the
contract cycle fixed losses were 4528 KW. The correction of output and heat
rate to design steam conditions is discussed in Section TV-4.

V. CRESULTS

{ A sum mary of pertinent results from both the test cycle and the contract
cycle analysis follows:

1. HP Turbine Efficiency

The efficiency of the HP turbine was measured * during each test
point. The results are plotted on Figure 10 as a function of throttle flow
ratio (TFR) which is the ratio of the throttle flow to the valves wide open
(VW O) throttle flow. The efficiencies and the TFR have been corrected to
rated throttle conditions of 2400 psig/1000F. The efficiencies obtained
from the design heat balances are included. For the VWO points (test
points 2,4,6, and 8) the test efficiency is 2.0% better than the design VWO
heat balance. This is worth an estimated 0.3% in turbine heat rate.

* Appendix D describes the measurement and calculation of HP and IP efficiency.
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The efficiency of the HP turbine deteriorated since the initial
performance was established at startup. This is shown in Figure 11, which
includes the results of the data taken during the enthalpy drop tests and
the full-scale tests. The efficiency established at startup was 1.4% better
than the full-scale test. This loss of HP efficiency is worth about 0.25% in
turbine heat rate. The ratio of the first stage pressure to throttle pressure
for a given valve point has also decreased from the initial test obtained at
startup. This could indicate a decrease in flow capacity due to a
restriction in the first stage or valves, or an increase in leakage flow from
the first stage such as cooling steam flow and N2 packing flows.

2,  IP Turbine Efficiency

The efficiency of the IP turbine was also measured during each test
point. This efficiency is defined from ahead of the combined reheat valves
to the LP bowl. The results obtained during the full-scale test are plotted

/ in Figure 12, along with those previously obtained from the enthalpy drop
. test. The IP turbine efficiency showed about 0.2 % deterioration from what
wags established at startup.

3.  Reheat Turbine Efficiency TEALD Cova Dirady

The reheat turbine efficiency reflects the combined performance of
the IP and low pressure sections. It is measured from the initial conditions .
defined by the pressure just ahead of the Combined Intercept Valves (CIV's)
and bowl enthalpy to the endpoint conditions defined at the exit of the low
pressure turbine. Unlike the HP and IP efficiencies discussed above, reheat
efficiency can only be determined by performing a full-scale test since a
heat balance around the entire turbine in required to determine the used
energy endpoint (UEEP) at the low pressure turbine exhaust. Hence, no
data for the reheat efficiency was available from the previous enthalpy
drop tests which were run prior to the full-scale test.

Page No. 11
property of General Electric Company

IP14_004843




GENERAL ELECTRIC COMPANY

oo 01108 TECHNICAL INFORMATION SERIES
NO. DF8TSTGOS

The results of the reheat turbine UEEP efficiency are presented in
Figure 13. These results have been corrected to 1000F reheat
temperature. The level of efficiency indicated by the test curve is equal
to the design curve.

X ,ﬁ \5% Results for the reheat turbine efficiency based on the expansion line
y\y endpoint (ELEP) are shown in Figure 14. The annulus velocity used to
Q calculate and plot the ELEP efficiency was based on the three exhaust

pressures obtained in each of the three hoods rather than the combined
average exhaust pressure for all three hoods. For each test point, the
exhaust loss was determined for each of the three hoods and the average
exhaust loss was then used to calculate the ELEP efficiency. The test
level of performance is better than the design level of performance.

4. Oubput and Heat Rate

A. Test(C

The test value of the major variables which affect turbine and
cycle performance are shown in Appendix C along with the test cycle
results for output and heat rate. This data has been used in
conmjunction with the correction curves for throttle pressures, throttle
temperature, reheat temperature and exhaust pressure, which are
given in Appendix B, to obtain values for the test output and heat
rate corresponding to the rated conditions of 2400 psig, 1000/1000F,
1.66/2.24/2.99 HgA, 0.9 power factor, and H9 pressure of 63 psig.
The final values for test output and heat rate at rated conditions
have been plotted in the form of test heat rate versus test load in
Figure 15. The design curve shown is based on the design heat
balances which include 1% cycle makeup and a heat rate definition
with heatbinput by the condensate pump and for 0.1 % boiler blowdown
flow.

Page No. 12
property of General Electric Company
Maintain one-inch side margins,

IP14_004844




GENERAL ELECTRIC COMPANY

ato arsseroros TECHNICAL INFORMATION SERIES
NO DE8ISTGE05

B. Contract Cycle

As noted earlier in Section I, the results of the contract cycle
analysis provided the test turbine performance with all other
components in the cycle performing at their respective design
performance levels. The contract cycle analysis provides the results
for turbine output and heat rate which are used to compare the test
performance with guarantee., Table IV contains a summary of the
contract cycle results for output and heat rate. Both have been
corrected to rated conditions using the same correction factors listed
in Appendix C. The corrected data is plotted in Figure 16 which also
contains the design heat rate curve.

The contract cycle test heat rate was compared to the
guarantee value using the method outlined in the turbine-generator
) contract. First, the equation for the straight line between the design
s | heat balance heat rates at the third valve point and valves wide open
i was determined. Second, the difference between the heat rate at
820,000 KW from the straight line equation and the specified
contract 820,000 KW guaranteed heat rate was calculated to be
6.9BTU/KW~HR. Third, the test heat rate at 820,000 KW was
calculated from a straight line equation between the test heat rates
at the third valve point and the valves wide open. The resultant
corrected test heat rate at 820,000 XKW was then determined by
subtracting the 6.9 BTU/KW-HR obtained in step 2 from the straight
line interpolation of the test heat rate obtained in step 3. This
corrected test heat rate is 7793.0 BTU/KW-HR and guarantee valué
is 7816 BTU/KW-HR (See the guarantee heat balance 481HBI1ll
shown in Figure 17A). The test value is better than guarantee by
23.0 BTU/KW-HR or 0.3%. The test heat rate is considerably better
than the design level over the entire tested load range. This
difference is primarily attributed to the better stage performance of
all turbine sections relative to design.
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Using the startup levels of HP and IP efficiency, the corrected
contract cycle heat rates would have been 0.55% better than

guarantee,

The VWO test output of 872781 KW (Average of test points 2,4,
and 6) exceeds the guarantee value of 820,000 KW by 6.4% and design
VWO value by 2.5%. The measured VWO throttle flow corrected to
2400 psig/1000F is 6,271,150 LB/HR (average of test points 2,4, and
6) which exceeds the design VWO throttle of 6,122,730 LB/HR by

2.4%.

Table IV

Summary — Contract Cycle Analysis
Generator Cutput

@y % Contract Cycle Output**
Test A& X  Contract Cycle * Corrected to
Point N Output Rated Conditions

2 843805 KW 874951 KW

3 586602 KW 602734 ¥W

4 847509 RwW 872168 W

5 775180 KW 795887 KW

6 848153 RW 371223 W

7 763183 KW 788467 KW

9 593082 XwW 594212 KW
10 777947 KW 794286 KW

Heat Rate
¥ Contract Cycle Heat Rate*¥*

Test A&°  Contract Cycle * Corrected to
Point ¥ Heat Rate Rated Conditions

2 7958.9 T767.2

3 8084.6 7916.5

4 7984.9 . 7791.4

5 7977.7 7812.4

) 7951.3 TT77 .4

7 7996.9 7811.6

9 7872.3 7928.7

10 7897.2 7808.4

Page No. 14
Property of General Electric Company
5aaimsale ama.ineh side maraing,

IP14_004846




GENERAL ELECTRIC COMPANY

Pears arrstr 138 TECHNICAL INFORMATION SERIES
NO. DF87STGO5

y
f

Cordcoesx (-\39\‘2 * Calculated for the test conditions of throttle pressure and temperature,
cocweded Ser reheat temperature, and exhaust pressure. The power factor and hydrogen
RF W1 o \*’\\x\_& pressure were 0.90 and 63 psig, respectively. Makeup of 1.0 %.

**  The corrections used for throttle pressure, throttle temperature, reheat

@i: ' (‘cx! &(%Q;&*@gtemperature, and exhaust pressure are listed in Appendix C.
N

Ceaccusded for ¥Ashn TH®, MRWT, BRew DR

5. Stage Flow Functions

The flow function for a stage is defined by the relationship:
Stage Flow Function = Q/(A \/P/v)

where:
0 = Flow to the following areas
A = Stage nozzle area
. P = Stage shell pressure
v = Specific volume at the stage shell pressure and

[ : temperature

The flow function should have a constant value which is usually
independent of load. Plots of this function will reflect any errors
that may exist in the measurement of flow, pressure, or temperature
at a gpecified point in the cycle. Its consistency is a measure of the
precision of the test. ‘

Plots of the flow functions calculated for those locations in the
turbine where pressures and te mperatures were measured (see Figure
2} are given in Figures 19-28. Generally, the values from each test
point line up very well for each respective location demonstrating
good consistency and, therefore, good precision.

The flow functions obtained for the positions in the HP turbine

(Figures 19 and 20) exhibit a positive dlope with flow to the following

stage (i.e., load). This relationship is common to other large single-

----- flow fossil, high pressure turbines. The remaining plots contain the
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results for locations in the TP and LP turbines. The first stage
pressure has been plotted versus throttle flow in Figure 18.

6. Packing Flows

The turbine shaft packing flows were measured (see Figure 2)
during the ASME performance test. The more significant flows are
plotted in Figures 29-34. The HP turbine high pressure packing flows
are plotted versus throttle flow in Figures 29 and 30 while the low
pressure packing leakoff flows are shown in Figures 31 and 32. The
IP turbine shaft i:ack:ing flows to the steam seal header are shown in
Figures 33 and 34,

The packing flow constants determined from these test results

have been used in the contract cycle calculation. However, packing
flows have only a small effect on heat rate. :

v. CONCLUSION

The IPP $#2 turbine—generator unit is 23.0 BTU/KW-HR or 0.3% better than
guarantee at the guarantee output of 820,000 KW. The performance level of the
unit is considerably better than design over the entire load range. The maximum
contract cycle KW output at rated conditions is 872,781 KW. This exceeds the
design VWO value of 851,733 KW by 2.5%. The maximum test throttle flow at
rated steam conditions is 6,271,150 Ib/hr., which is greater than the valves wide
open (VWO) throttle flow of 6,122,730 Ib/hr by 2.4%. The HP turbine section
efficiency is 2.0% better than design at VWO, while at startup, it was 3.4%
better than design. The reheat turbine efficiency, which reflects the combined
performance of the IP and low pressure turbine sections, is on the average 0.2%
better than design’ when corrected to rated reheat temperature.
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= The maximum test throttle flow at rated throttle steam
conditions is 6,271,150 1b./hr., which is greater than
the valves wide open throttle flow by 2.4%.

Aéﬁﬁ‘%@@ﬁ full scale test, performance test, efficiency,
Tntermountain Power Project, IPP #2.

INFORMATION PREPARED FOR Steam Turbine-Generator Engrg. & Manufacturing Operations

TESTS MADE BY Intermountain Power Project and General Electric Company

AUTHOR P-G. Albert A2, U5 F//oyd 5’/9/99

COMPONENT Performance Engineering

APPROVED John A. Booth, Manager -~ Performance Eng1neer1ng\ %u : J Pﬂfl /u/ét

AUTHORIZATION, CLASS
AND DISTRIBUTION APPROVED

puot0 0FFSCT Ls7as SIGNATURE, SPONSORING MANAGER

IP14_004850




GENERAL ELECTRIC COMPANY
N g TECHNICAL INFORMATION SERIES
MNO. DFSTESTGOB

APPENDIX C

Correction To Heat Rate and Load

. Test Heat Rate and Load Corrected to Rated Conditions ‘ C2
Contract Cycle Heat Rate and Load Corrected to Rated Conditions C3
Notes:
Ve Page C2 shows the measured values of heat rate and load corrected for group 2

corrections. These corrections include power factor, Hg pressure, throttle
pressure, throttle temperature, reheat temperature and exhaust pressure. No -
correction for off-design eycle conditions are included in the corrected test heat

rate and load.

Page C3 shows the contract cycle heat rates and loads which represent the
measured heat rate corrected to the specified cycle on the guarantee heat
balance (i.e., group 1 corrections). The corrected contract cycle heat rates and
loads have also been corrected for group 2 corrections and these are the final
values of heat rate and load to compare to the guarantee values.
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